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ABSTRACT
EMORY ALEXANDER BOOTH: Mississippi Pharmacists’ Perceptions of Dietary
Supplements
(Under the direction of Dr. Erin Holmes)

Dietary supplements are often a controversial topic among healthcare
professionals. Many view supplements positively and appreciate the health benefits they
can provide. Others are wary of the decreased regulation dietary supplements are subject
to and believe that the benefits of supplements do not outweigh the risks. Dietary
supplements are of particular interest to pharmacists, as they are often sold at their place
of work, and pharmacists have to consolidate their patients’ supplement use with their
medication use. The purpose of this thesis is to evaluate the viewpoints of Mississippi
pharmacists in relation to dietary supplements. A survey was sent to members of the
MPhA (Mississippi Pharmacists Association) to gather information on demographics,
perceptions of specific supplements, and perceptions of supplements in general. We
found that specific supplements are recommended at a much higher rate than others, with
a general trend of vitamins and minerals being recommended more often than herbal and
other supplements. Mississippi pharmacists reported that there should be more research
into dietary supplements and that their dietary supplement education is not as adequate as
it should be. Younger pharmacists also tended to be more skeptical towards dietary
supplements. Respondents are extremely interested in continuing education related to
dietary supplements, especially as it relates to COVID-19, allowing for an important
opportunity for continuing education providers.
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BACKGROUND
Dietary Supplements
Dietary supplements are a diverse group of compounds that are commonly used in
addition to conventional medicine for various health benefits. According to the National
Institutes of Health, supplements include vitamins, minerals, botanicals, enzymes, amino
acids, probiotics, or other ingredients that are harder to define. These supplements come
in various forms, from pills to powders and even energy bars.
Recent surveys have found that seventy seven percent of Americans take some
form of dietary supplement, which is an all-time high (Council for Responsible Nutrition,
2019). The increasing use of supplements means that knowledge on supplement use is
more important than ever. Among the most popular forms of supplements are vitamins
and minerals (used by seventy six percent of Americans), specialty supplements (used by
forty percent of Americans), and botanicals (used by thirty nine percent of Americans),
with a smaller portion of the population using sports nutrition supplements and weight
management supplements (Council for Responsible Nutrition, 2019).

Supplement Regulation and Safety
Dietary supplements have a different standard of regulation and oversight when
compared to conventional medicine. Both conventional medicine and dietary
supplements are overseen by the US Food and Drug Administration, but dietary
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supplements are not subjected to the same amount of scrutiny. The FDA has to approve
medicine before it can be marketed and sold, but dietary supplements can be sold without
this approval, though supplement companies are still supposed to have evidence of their
products’ safety (National Institutes of Health, 2020). The FDA has also established
“good manufacturing practices” that supplement-producing companies are expected to
follow. These practices include steps to regulate “identity, purity, strength, and
composition” of dietary supplements (National Institutes of Health, 2020). There are also
multiple organizations that independently test the quality of these products, allowing
those that pass inspection to be marketed with their seal of quality assurance. These
organizations do not, however, ensure safety or efficacy (National Institutes of Health,
2020). The lower standards of regulation that dietary supplements are subject to lead
many health officials to view them skeptically.
Dietary supplements also carry with them the inherent risk of side effects.
Different vitamins can have harmful effects on the body when taken in excessive
amounts. For example, excessive vitamin A can cause liver damage, and excessive iron
can cause vomiting (National Institutes of Health, 2020). Other supplements may also
interact poorly with different medications. Vitamin K causes Warfarin, a blood thinner, to
work poorly, and St. John’s Wort can cause multiple medications to break down too
quickly (National Institutes of Health, 2020). Many patients do not discuss their
supplement use with their healthcare providers, which presents a major health hazard
when their supplements render their medication ineffective or even harmful (NickersonTroy et al., 2007). Proper communication with patients is necessary to prevent these
negative interactions
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Pharmacists and Dietary Supplements
Pharmacists are typically regarded as more accessible to patients than other
healthcare providers, which puts them in an important position regarding dietary
supplements. Pharmacists require knowledge of supplements to properly advise patients
on supplements’ safety and efficacy (Nickerson-Troy et al., 2007). Pharmacists also
require a sound understanding of how different supplements interact with medication, so
they may help manage when patients should stop the use of certain supplements
(Nickerson-Troy et al., 2007). Pharmacists also need to be aware of the limitations of
testing for supplements, such as the lack of testing in pregnant and nursing mothers
(National Institutes of Health, 2020). The American Society of Health-System
Pharmacists has stated that it is the professional responsibility of pharmacists to help
reduce the risk of indiscriminate use of dietary supplements through proper patient
advising (American Society of Health-System Pharmacists, 2014*).

Literature Review of Pharmacist Perceptions on Dietary Supplements
There have already been multiple studies conducted exploring how pharmacists in
different locations view dietary supplements. One of these studies, published in 2003,
focused on pharmacists in Minnesota. In this study, 53% of respondents said that they
used herbal or natural products, and 45% claimed to have recommended herbal or natural
products to friends and family. Even more pharmacists (56%) had recommended herbal
or natural products to patients. Interestingly though, only 51% of respondents said they
believed these products were safe, and only 19% believed that they were effective.
Additionally, 78% of respondents believed that government oversight on these
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supplements was not adequate, and 95% believed that research into these products were
either not adequate or only somewhat adequate. Another interesting finding was that
pharmacists were asked an average of seven questions about herbal or natural products
per workweek, highlighting the importance of pharmacists’ knowledge in this area.
(Welna and Hadsall, 2003).
A more recent study from 2019 asked similar questions to pharmacists from
Arizona. This study found that 78% of pharmacists had taken vitamins or minerals, and
that 42% had taken herbal or other supplements. In this study, 57% of pharmacists
believed that dietary supplements were safe, whereas 32% believed that they were
effective, which is significantly higher than the previous study. Commonly used
vitamin/mineral supplements among pharmacists included multivitamins (91%) and
vitamin C (71%), and commonly used herbal/other supplements included fish oil (65%),
probiotics (53%) and fiber (53%). The least commonly used among vitamin/mineral
supplements included magnesium (35%) and chromium (24%), and the least commonly
used among herbal/other supplements included creatine (9%), cinnamon (8%), and
ephedra (5%). The most common reason pharmacists gave for taking these supplements
was for general health and wellness, though reasons varied greatly depending on the
specific supplement. The willingness of pharmacists to recommend dietary supplements
was highly variable based on the type of supplement, with 94% of pharmacists saying
they were willing to recommend fiber/psyllium, and only 4% saying they would
recommend St. John’s Wort. Other highly recommended supplements included calcium
(90%), probiotics (89%), vitamin D (88%), fish oil (87%), and melatonin (87%).
Supplements that were not commonly recommended included cranberry extract (7%), soy
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isoflavones (18%), green coffee bean extract (20%), and creatine (23%). (Marapuru,
Axon, and Slack, 2019)
A third study, published in 2017, asked similar questions, but to pharmacy
students instead of licensed pharmacists. This study also did not have any vitamins or
minerals listed on their survey. The percentage of respondents that said they had ever
taken a dietary supplement was 52%, whereas the general population was 25%. The most
common supplements that pharmacy students said they had taken were fish oil/omega-3
fatty acids (46%) and fiber/psyllium (18%). Common reasons students said they took
supplements were to prevent disease (24%), improve physical performance (19%), to
improve immune function (16%), and because family and friends recommended them
(16%). Students that had not taken supplements listed their reasons as: not needing
supplements (31%), not believing in taking supplements (24%), having no reason for
taking supplements (18%), having not thought about it (16%), there not being evidence
supplements are effective (15%), having never heard of dietary supplements (13%), and
not believing they were safe (0.6%). More students claimed that they would recommend
supplements to friends and family (46%) than claimed that they would recommend
supplements to patients (41%). Students generally believed that labels on dietary
supplements were not helpful, with P3 students thinking they were significantly less
helpful than P1 students. It is important to note that these P3 students were also much
more likely to have advised patients on dietary supplements than P1 students (63% to
12%). Students also believed there was a lack of research into dietary supplements, again
with P3 students thinking there was a greater lack than P1 students. Students also
generally thought that supplements were not necessary for good health, though they still
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believed that knowledge of dietary supplements was very important, and they believed
that they were not getting enough education on supplements. (Axon, Vanova, Edel, and
Slack, 2017)
These studies show that there is great interest in pharmacist perceptions of dietary
supplements. Therefore, a survey of pharmacist perceptions in the state of Mississippi
could lend useful information to those studying and producing policy surrounding dietary
supplements.
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STUDY OBJECTIVES

The objectives of this study are to:
1. Determine which dietary supplements Mississippi pharmacists most commonly
consume and recommend to their family, friends and patients, and to determine if
there are differences in consumption and recommendations based on demographic
characteristics of pharmacists, and if recommendations correlate with
consumption behaviors.
2. Determine Mississippi pharmacists’ perceptions of the safety and efficacy of
dietary supplements, and to determine if there are differences in perceptions based
on demographic characteristics of pharmacists;
3. Determine how often Mississippi pharmacists advise patients on dietary
supplements and determine if differences in advice frequency vary across practice
types; and
4. Determine Mississippi pharmacists level of education about dietary supplements
and desire for future education regarding dietary supplements.
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METHODS
Design
This study utilized a descriptive, cross-sectional survey produced in the electronic
survey platform Qualtrics. The survey was distributed to pharmacists in Mississippi. IRB
exemption was granted by the University of Mississippi before commencement of this
study.

Sample & Data Collection
We targeted the 652 members of the Mississippi Pharmacists Association (MPhA)
through the MPhA emailing system to meet the study objectives. On March 25, 2021, an
invitation email with a link to the survey was sent out to the members of the MPhA. On
April 13, 2021, a follow-up reminder email was sent out to the same participants, with the
same link to the survey.

Measures
Demographic variables. Demographic variables collected in this study included
1) age, 2) gender, 3) race, 4) ethnicity, 5) years practicing pharmacy, 6) employment
status, 7) highest level of pharmacy education, 8) practice setting, and 9) rural/urban
classification.
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Supplement availability in independent pharmacies. Respondents who said they
worked in independent community pharmacies were asked whether or not dietary
supplements were made available in their pharmacies. The same question was not asked
to those who worked in chain retail pharmacies, as they likely have little to no say in
what inventory is available.
Pharmacists’ personal use of supplements. Respondents were asked whether or
not they had ever taken certain supplements. Different tables were provided for “vitamins
and minerals” (this list contained B vitamin, vitamin C, vitamin D, multivitamin,
magnesium, zinc, iron, calcium, chromium, and folic acid) and for “herbal and other
supplements,” (this list contained cinnamon, chondroiton, coenzyme Q10, cranberry,
creatine, echinacea, ephedra, fiber/psyllium, fish oil/omega-3, flaxseed oil, garlic,
ginseng, glucosamine, green coffee bean extract, green tea, melatonin, probiotics, saw
palmetto, senna, soy isoflavones, and St. John’s wort).
Pharmacists’ recommendations of supplements. Respondents were asked whether
or not they would recommend certain supplements to patients, family, or friends
(assuming they had a need for the product and that person had no contraindications for
the specific supplement). Supplements were broken down into the same two tables for
“vitamins and minerals” and “herbal and other supplements” as they were for the
questions about personal use.
General perceptions of supplements. To determine Mississippi pharmacists’
general perceptions of dietary supplements, we provided four statements about dietary
supplements and asked respondents to say how much they agreed or disagreed with the
given statements on a scale from 1 to 5 (with one being strongly disagree and 5 being
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strongly agree). The statements were as follows: “Dietary supplements are generally
safe,” “Dietary supplements are generally effective,” “Dietary supplements are essential
for health,” and “Research into dietary supplements is adequate.”
Frequency of supplement counseling. To ascertain the importance of dietary
supplement knowledge for pharmacists, we asked respondents how frequently they have
to advise patients on supplement use.
Adequacy of dietary supplement education. We asked pharmacists whether their
dietary supplement education from pharmacy school was inadequate, somewhat
adequate, adequate, or more than adequate.
Dietary supplement continuing education received. Respondents were asked
whether or not they had ever received continuing education pertaining to dietary
supplements.
Interest in dietary supplement continuing education. Respondents were asked
whether or not they had interest in receiving continuing education pertaining to dietary
supplements. If the pharmacist responded that they were interested, they were presented
with the open-ended question, “What topics concerning dietary supplements would
interest you for continuing education?” with a text box for free response.
Qualitative data collection At the end of the survey, the optional free response
question “Is there anything else you would like to add about dietary supplements?” was
provided to respondents. A text box was attached for their response.
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RESULTS
Response Rate
In order to better understand the characteristics of respondents, multiple
demographic questions were assessed. Of the 652 pharmacists receiving surveys, 99 total
responses were received for an initial 15% response rate. Observations missing 75% or
more of data were removed (19 responses) as well as respondents younger than 18 (0
responses) for a total of 80 usable and analyzed responses for a final response rate of
12%.

Sample Description
The average age of the sample population was 51.76, with a minimum age of 23
and a maximum age of 80; the standard deviation for sample age was 16.188. The
population consisted of 35 (43.8%) males and 45 (56.3%) females. A total of 76 (96.2%)
pharmacists listed themselves as white, whereas only 3(3.8%) listed themselves as nonwhite. All respondents listed themselves as non-hispanic (100%). Respondents had been
practicing pharmacy from 0 years to 56 years, with a mean of 26.71 and a standard
deviation of 16.952. There were 41 (51.2%) full-time pharmacists, 27 (33.8%) part-time
or casual pharmacists, and 12 (15%) retired or currently unemployed pharmacists. When
asked their highest level of education, 38 (47.5%) said they had a Bachelor of Science
degree, 33 (31.3%) said they had a Doctor of Pharmacy degree, and 9 (11.3%) said they
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had postgraduate training. Respondents came from various practice settings, including 10
(12.7%) from chain pharmacies, 2 (2.5%) from mass merchandiser pharmacies, 1 (1.3%)
from a grocery store pharmacy, 26 (32.9%) from independent community pharmacies, 12
(15.2%) from hospital inpatient pharmacies, 3 (3.8%) from hospital outpatient
pharmacies, 3 (3.8%) from ambulatory care pharmacies, 1 (1.3%) from a managed care
pharmacy, 8 (10.1%) from long-term care pharmacies, 4 (5.1%) from academia, and 9
(11.4%) from other practice settings, including hospital specialty pharmacy, industry,
pharmacy consulting, regulatory, specialty compounding, and retirement. There were 39
(48.8%) respondents in rural settings, 24 (30%) respondents in sub-urban settings, and 17
(21.3%) respondents in urban settings.
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Table 1: Sample Demographics
Gender

Number of Respondents (%)

Male
Female

35 (43.8)
45 (56.3)

Race

Number of Respondents (%)

White
Non-White

76 (96,2)
3 (3.8)

Ethnicity

Number of Respondents (%)

Non-Hispanic

78(100)

Employment Status

Number of Respondents (%)

Full-Time
Part-Time or Casual
Retired or Currently Unemployed

41(51.2)
27(33.8)
12(15)

Level of Education

Number of Respondents (%)

Bachelor of Science
Doctor of Pharmacy
Post-Graduate Training

38(47.5)
33(41.3)
9(11.3)

Practice Setting

Number of Respondents (%)

Chain Pharmacy
Mass Merchandiser Pharmacy
Grocery Store Pharmacy
Independent Community Pharmacy
Hospital Inpatient Pharmacy
Hospital Outpatient Pharmacy
Ambulatory Care Pharmacy
Managed Care Pharmacy
Long-Term Care Pharmacy
Academia
Other

10(12.7)
2(2.5)
1(1.3)
26(32.9)
12(15.2)
3(3.8)
3(3.8)
1(1.3)
8(10.1)
4(5.1)
9(11.4)

Rural/Urban Classification

Number of Respondents (%)

Rural
Suburban
Urban

39(48.8)
24(30)
17(21.3)
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Objective 1: Pharmacist Consumption Patterns and Recommendations
Respondents reported taking vitamins and minerals more often than herbal and
other supplements, and they also reported to be more willing to recommend vitamins and
minerals than herbal and other supplements. There were large disparities in
recommendations for different supplements. For example, 98.8% of respondents would
recommend a multivitamin, whereas only 25.3% of respondents would recommend
creatine.
While examining differences between demographics and their usage of vitamins
and minerals, we found that there was a significant positive correlation between age and
number of vitamins and minerals the pharmacists had taken (r =.465, p =.000). There was
also a significant and positive correlation between the number of years practicing and the
amount of vitamins and minerals the pharmacists had taken (r =.431, p =.000) as well as a
significant difference in averages between those who had a Bachelor’s of Pharmacy(7.82)
and those who had a Doctor of Pharmacy(6.85) (t =1.706, p <.05). There was no
significant difference between the number of vitamins male and female pharmacists had
taken (t =-.162, p =.874). When examining pharmacists in different practice settings,
although pharmacists at independent pharmacies appeared to take the highest amount of
vitamins (7.88) and hospital pharmacists the lowest (6.53), there were not significant
differences in how many were taken across practice settings (F =1.337, p =.269). There
were no significant differences in the number of vitamins taken among different
geographic designations (F =.779, p =.462).
While examining differences between respondent demographics and whether or
not they would recommend certain vitamins and minerals, we found that there was no
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significant difference dependent on age (r =.103, p =.391). We also found that there were
no significant differences between the amount of vitamins and minerals recommended
and the number of years the respondent has practiced (r =.113, p =.345) or the amount of
vitamins and minerals recommended and whether the respondent had a Bachelor’s of
Pharmacy (9.00) or a Doctor of Pharmacy (8.73) (t = .733, p =.466). There is not a
significant difference between the number of vitamins and minerals recommended and
whether the respondent was male (9.26) or female (8.67) (t =1.751, p =.084) When
comparing different practice settings, although independent pharmacies had the highest
average amount of vitamins and minerals recommended (9.35), there were no significant
differences between groups (F =1.058, p =.372) There were no significant differences
between geographic designation and the number of vitamins and minerals recommended
(F =.018, p =.982).
There is a significant and positive correlation between how many herbal and other
supplements respondents had reported taking and respondent age (r = .326, p = .006).
Males reported taking significantly more herbal supplements (7.77) than females (4.76) (t
= .832, p = .001). There is a significant and positive correlation between the amount of
herbal supplements taken and the number of years the respondents had been practicing (r
= .264, p = .025). There was no significant difference in the amount of herbal
supplements respondents had taken and whether they had a Bachelor’s of Pharmacy
(6.92) or a Doctor of Pharmacy (5.39) (t = 1.625, p = .109). When examining the
difference between the number of herbal supplements taken and pharmacy practice
setting, there was a significant difference between the number of supplements
independent pharmacists took (7.77) and the number of supplements hospital pharmacists
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took (4.53) (F = 2.79, p < .05). When examining geographic designation, suburban
pharmacists took more herbal supplements (7.33) than urban pharmacists (4.18) (F =
3.35, p = .04).
There is not a significant correlation between pharmacist age and the amount of
herbal and other supplements they recommend (r = .113, p = .348). There was not a
significant difference between the number of herbal supplements recommended and
whether the respondent was male (13.83) or female (11.71) (t = 1.88, p = .064). There
was not a significant correlation between the number of herbal supplements
recommended and number of years the respondent had practiced (r = .095, p = .428).
There was also not a significant relationship between how many herbal supplements were
recommended and whether they had a Bachelor’s of Pharmacy (12.82) or a Doctor of
Pharmacy (12.88) (F = .043, p = .837). When examining differences between practice
setting and how many herbal supplements respondents recommended, there were no
significant differences between groups (F = 1.569, p = .204). There were also no
significant differences between geographic designations and how many herbal
supplements were recommended (F = 2.011, p = .141).
There was no significant difference between the number of vitamins and minerals
taken and the amount of vitamins and minerals recommended (r = .156, p = .167). There
was a significant and positive correlation between the amount of herbal and other
supplements taken and the amount of herbal and other supplements recommended (r =
.369, p = .001).
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Table 2
Vitamins and Minerals
B Vitamin
Vitamin C
Vitamin D
Multivitamin
Magnesium
Zinc
Iron
Calcium
Chromium
Folic Acid
Herbal and Other
Supplements
Cinnamon
Chondroitin
Coenzyme Q10
Cranberry
Creatine
Echinacea
Ephedra
Fiber/Psyllium
Fish Oil/Omega-3
Flaxseed Oil
Garlic
Ginseng
Glucosamine
Green Coffee Bean Extract
Green Tea
Melatonin
Probiotics
Saw Palmetto
Senna
Soy Isoflavones
St. John’s Wort

Number of Respondents Number of Respondents That
That Have Taken (%)
Would Recommend (%)
63 (81.8)
75 (93.8)
66 (82.5)
79 (98.8)
42 (54.5)
61 (76.3)
54 (69.2)
58 (74.4)
24 (30.8)
47 (60.3)

76 (95.0)
78 (98.7)
76 (95.0)
79 (98.8)
68 (85.0)
75 (93.8)
73 (91.3)
78 (97.5)
43 (54.4)
68 (85.0)

Number of Respondents Number of Respondents That
That Have Taken (%)
Would Recommend (%)
9 (12)
28 (35.9)
28 (35.9)
19 (25)
9 (11.8)
19 (24.7)
5 (6.5)
53(67.9)
61(76.3)
22(28.9)
14(18.4)
8(10.4)
36(45.6)
7(9.2)
27(35.1)
45(57.7)
57(72.2)
9(11.5)
23(29.9)
3(3.9)
4(5.3)
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35(44.3)
63(80.8)
71(88.8)
52(65)
20(25.3)
40(50)
11(13.9)
77(96.3)
78(97.5)
49(62)
43(53.8)
37(46.3)
69(86.3)
25(31.6)
42(54.5)
75(93.8)
76(95)
38(48.1)
62(77.5)
28(35.4)
21(26.6)

Objective 2: Perceptions of Safety and Efficacy
When examining demographic factors that affected perceptions of dietary
supplements, there was a significant and positive correlation between age and positive
perception (r = .255, p = .036). There was no significant difference in perception between
male and female respondents (t = .369, p = .713). There was no significant correlation
between perceptions and the number of years the respondent had been practicing (r =
.177, p = .147). There was a significant difference in perception between those that had a
Bachelor’s of Pharmacy (3.44) and those who had a Doctor of Pharmacy (2.98) (t =
2.328, p = .023). There were no significant differences in perceptions dependent upon
practice setting (F = 1.518, p = .217). There were also no significant differences in
perceptions dependent upon geographic designation (F = .877, p = .420).
There was no significant correlation between respondent age and whether they
thought research into dietary supplements was adequate (r = .085, p = .485). There was
no significant correlation between the number of years the respondent had been
practicing and whether they thought dietary supplement research was adequate (r =.154, p
=.202). There was no significant difference between genders in how adequate
respondents believed research to be (t = .152, p = .880). There was a significant
difference between those with Bachelors of Pharmacy (2.69) and Doctor of Pharmacy
(1.88) when asked about adequacy of research (t = 3.331, p = .001). There were no
significant differences in belief of research adequacy between different practice settings
(F = .604, p = .614). There were also no significant differences in belief of research
adequacy between different geographic designations (F = .972, p = .383).
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Objective 3: Pharmacist Dietary Supplement Advice
Table 3
Frequency of Patient Advising

Number of Respondents (%)

20 Times of More Per Week

5 (6.3)

10-19 Times Per Week

8 (10.1)

1-9 Times Per Week

24 (30.4)

1-5 Times Per Month

25 (31.6)

Fewer Than One Time Per Month

12 (15.2)

Never

5 (6.3)

Objective 4: Dietary Supplement Education
Table 4
Dietary Supplement Education Adequacy

Number of Respondents (%)

Inadequate

21 (26.6)

Somewhat Adequate

42 (53.2)

Adequate

16 (20.3)

More Than Adequate

0 (0)

Forty-nine respondents (61.3%) said that they had completed Continuing
Education about dietary supplements. Seventy-six respondents (96.2%) said that they
would be interested in completing Continuing Education about dietary supplements.
When asked what topics they would be interested in for dietary supplement
continuing education, respondents had greatly varied responses. A large portion of
respondents who answered this question were interested in the safety of dietary
19

supplements, and an equally large portion wanted to learn more about the effectiveness of
dietary supplements. There were also small groups of respondents that had questions
related to patient counseling and very general information. Nearly half of responses,
however, were related to very specific information. Topics included specific types of
supplements (resveratrol, flaxseed oil, essential oils, etc.), supplements for specific
disease states (diabetes, migraines, multiple mentions of Covid-19), and supplements for
types of general wellness (immunity, aging, weight loss, etc.).

Additional Comments Provided by Respondents
At the end of the survey, respondents were asked to provide any general
comments they had on the subject of dietary supplements. There were few responses, but
the responses given showed that there was some concern of safety and proper use of
dietary supplements. There were those who believed that dietary supplements could be
very helpful, and some respondents thought that more research and education is needed to
properly and safely utilize dietary supplements.
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DISCUSSION

Interpretation of Results
In general, vitamins and minerals were both taken and recommended at a higher
rate than herbal and other supplements. This is likely due to the more controversial nature
of herbal supplements and the lack of solid information on how (or if) they work. Older
pharmacists tended to have taken more dietary supplements, but did not seem to
recommend supplements more often. They have likely taken supplements more often due
to the fact that they have had more opportunity to take supplements, and not necessarily
because they recommend them any more than younger pharmacists. There were many
factors that increased the amount of herbal and other supplements taken among
pharmacists; these included being male, working in independent pharmacies, and living
in suburban areas. It is unclear why these tendencies arise, though it may be that males
have more conditions that herbal supplements are advertised for and that independent
pharmacies are often found in suburban areas and their tendencies are connected. More
research is necessary to examine other possibilities.
Pharmacists seem to recommend vitamins and minerals at the same rate,
regardless of how many the pharmacist has taken. However, the more herbal and other
supplements a pharmacist has taken, the more likely they are to recommend them. This
may be due to the fact that vitamins and minerals are more generally regarded as
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effective, whereas herbal and other supplements are more controversial, and pharmacists
are more likely to believe they have a use if they themselves use them.
The likelihood of a pharmacist to recommend individual vitamins and minerals
was fairly high and consistent, except for in the case of chromium. only 43 respondents
said that they would recommend taking chromium supplements, compared to the next
highest (folic acid and magnesium) at 68 respondents.
The likelihood of pharmacists to recommend individual herbal and other
supplements was much more varied. The average was much lower than for the vitamins
and minerals, but some supplements (probiotics, melatonin, fish oil, fiber/psyllium) were
recommended at similar levels as the vitamins and minerals. Some herbal and other
supplements that were viewed very poorly include St. John’s wort, green coffee bean
extract, and creatine. The lowest recommended was ephedra, with 11 pharmacists
recommending it, and it is interesting that any pharmacists recommended it, as it has been
banned by the FDA since 2004. These pharmacists likely have little knowledge of
ephedra, though it is a worrying possibility that they genuinely believe it is safe and
useful. This matter warrants further investigation.
There was a tendency for older pharmacists and pharmacists with a Bachelor’s of
Pharmacy to have a higher perception of dietary supplements. There was also a tendency
for pharmacists with only a Bachelor’s of Pharmacy to believe dietary supplement
research was more adequate. This could indicate that increased education leads to
increased skepticism of supplements.
Most pharmacists counsel on dietary supplement use 1-5 times per month or 1-9
times per week, though there is still a wide range of advising frequency. Five respondents
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said that they never counsel on dietary supplement use, and 5 said they counsel on
supplement use more than 20 times a week. This variability shows that different
pharmacies across Mississippi have a highly variable need for dietary supplement
knowledge.
It is interesting to note that none of the 80 respondents believed that their dietary
supplement knowledge was more than adequate, with most believing their knowledge to
be only somewhat adequate. An overwhelming majority also said that they were
interested in continuing education related to supplements. This shows that there is a great
need and demand in Mississippi for additional opportunities to learn about dietary
supplements, their uses, and their associated issues. Topics that the respondents were
most interested in include safety, efficacy, and specific information about individual
supplements.
A similar study of pharmacists in Arizona found a similar trend that consumption
and recommendation of vitamins and minerals is higher than consumption and
recommendation of herbal and other supplements. This study also had the same most
commonly taken supplement, multivitamins. Interestingly, the least recommended
supplement in this study, the highly controversial St. John’s Wort, was recommended at
only 4%, whereas our study found a recommendation rate of 26.6%. Also, in this study,
the banned supplement ephedra was recommended by 48% of pharmacists, whereas in
our study only 13.9% of pharmacists recommended it.
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Future Research
Future studies into perceptions of dietary supplements could go into the specific
uses of supplements to treat and prevent COVID-19. Many respondents showed an
interest in further research into supplements for COVID-19, and supplements have
become a popular way to protect against the virus for many.
It would also be interesting to have small focus groups or interviews to
understand the reasoning behind respondents’ answers. Many of the questions asked
could be answered a certain way for a multitude of reasons, and discovering the
justification respondents have for their answers could shed more light on their actual
perceptions.
There are multiple questions that were not included in this study that could have
provided more valuable data. One such example would be asking respondents what
supplements they would be “willing to take,” not just what supplements they “have
taken.” It would be beneficial to ask respondents why they take or recommend certain
supplements. This could be phrased very broadly, such as “for curative purposes” or “for
preventative purposes.” This would help us understand how pharmacist perceptions could
affect patients with different disease states more than others.

Limitations
There is always some inherent bias involved in self-report measures. When
examining this data it is important to remember that it was gathered from a subjective
source. In the future, more objective measures (accurate listings of supplements sold,
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accurate recording of supplement consultation, etc.) would be useful to supplement
research.
Of the 652 members of the MPhA, only 80 provided usable responses. This low
response rate of 12% was one of the major limitations of the study, though the rate was
still high enough to obtain useful data. The overall sample size was also small, causing
more concern regarding bias and validity of response. This level of response was,
however, in the expected range.
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